The antimicrobial effects of the Mexican medicinal plants Guazuma ulmifolia, Justicia spicigera, Opuntia joconostle, O. leucotricha, Parkinsonia aculeata, Phoradendron longifolium, P. serotinum, Psittacanthus calyculatus, Tecoma stans and Teucrium cubense were tested against several human multi-drug resistant pathogens, including three Gram (+) and five Gram (-) bacterial species and three fungal species using the disk-diffusion assay. The cytotoxicity of plant extracts on human cancer cell lines and human normal non-cancerous cells was also evaluated using the MTT assay. Phoradendron longifolium, Teucrium cubense, Opuntia joconostle, Tecoma stans and Guazuma ulmifolia showed potent antimicrobial effects against at least one multidrug-resistant microorganism (inhibition zone > 15 mm). Only Justicia spicigera and Phoradendron serotinum extracts exerted active cytotoxic effects on human breast cancer cells (IC 50 ≤30 µg/mL). The results showed that Guazuma ulmifolia produced potent antimicrobial effects against Candida albicans and Acinetobacter lwoffii, whereas Justicia spicigera and Phoradendron serotinum exerted the highest toxic effects on MCF-7 and HeLa, respectively, which are human cancer cell lines. These three plant species may be important sources of antimicrobial and cytotoxic agents.
Plant extracts have been an important source of anticancer [1] and antimicrobial [2] agents currently used in clinics, and Mexican medicinal plants play an important role in the search for new treatments. Guazuma ulmifolia (Sterculiaceae), Justicia spicigera (Acanthaceae), Opuntia joconostle (Cactaceae), O. leucotricha (Cactaceae), Parkinsonia aculeata L. (Fabaceae), Phoradendron longifolium, P. serotinum (Viscaceae), Psittacanthus calyculatus (Loranthaceae), Tecoma stans (Bignoniaceae) and Teucrium cubense (Lamiaceae) are plants traditionally used to treat infections ( Table 1 ). The antimicrobial effects of Guazuma ulmifolia, Justicia spicigera, Tecoma stans and Parkinsonia aculeata have been recorded against drug-sensitive bacteria and fungi [3] [4] [5] .
In traditional medicine the term "cancer" is an ill-defined concept, and plant extracts with active cytotoxic effects are employed for the empirical treatment of dermatological diseases and as anti-inflammatory agents [6] . 
Leaves and branches
Skin infections, antiinflammatory, [9] Mexican plants antimicrobial and cytotoxic Natural Product Communications Vol. 6 (12) 2011 1927 We examined aqueous extracts of several Mexican native plants normally used to treat infections or illnesses with cancer symptoms to explore their antimicrobial and cytotoxic effects. In the case of Justicia spicigera, we used ethanolic extracts because this is the traditional manner of extraction for this plant [7] . [11] . Guazuma ulmifolia showed the highest antimicrobial effects, and tested at 75 µg/ disk (IZ=26 mm) displayed a higher (P≤0.05) antimicrobial potency than the positive control neomycin at 25 µg/ disk (IZ=23 mm) against C. albicans ( Table 2) .
The most susceptible microorganism was A. lwoffii; eight out of ten plant extracts showed antimicrobial effects against this bacterium. In contrast, the most resistant microorganisms were S. aureus, S. haemolyticus, A. baumannii and T. belgeii, which were resistant to all plant extracts ( Table 2 ). The results showed that there was a positive correlation between their traditional use against infections and the antimicrobial experimental effects observed. Experiments are currently being carried out in our laboratory to test fractions of Phoradendron longifolium, Teucrium cubense, Opuntia joconostle, Tecoma stans and Guazuma ulmifolia on multidrug-resistant microorganisms using the broth dilution method.
The National Cancer Institute (NCI) establishes that plant extracts with cytotoxic ED 50 (Effective Dose 50) values ≤ 30 μg/mL are considered to be active [12] . According to these criteria, only Phoradendron serotinum and Justicia spicigera exerted active toxic effects against MCF-7 (IC 50 =28 μg/mL) and HeLa (IC 50 =17 μg/mL) cancer cells, respectively (Table 3) . Table 3 only shows plant extracts that exerted toxic effects (IC 50 <200 μg/mL); the other extracts lacked cytotoxicity on the tested human cancer cells. Although the IC 50 values exhibited by Phoradendron serotinum and Justicia spicigera were higher when compared with CDDP, these plants did not display toxic effects on PBMCs, and in concentrations of 200 µg/mL also increased the proliferation of these cells in a similar manner to PHA 1 µg/mL (Fig. 1) . The results are of great interest because it is very desirable to find new cytotoxic agents with similar or higher potency and less toxic effects than currently used agents. In summary, these results provide a scientific validation of the ethnomedicinal uses of the plant extracts tested. Thus, it is necessary to perform further phytochemical studies on the isolation and identification of active compounds, mainly Guazuma ulmifolia, Justicia spicigera and Phoradendron serotinum. Also, the mechanisms of action by which these plant extracts exert their antimicrobial and cytotoxic effects should be studied.
Experimental

Microorganisms:
Eleven human pathogenic microorganism isolates, obtained and identified as previously described [13] , were used for the antimicrobial tests ( Table 2 ). The human pathogens were resistant (diameter of inhibition zones of ≤ 7 mm) to chloramphenicol (30 µg/disk), tetracycline (30 µg/disk), penicillin (10 µg/disk), and erythromycin (15 µg/disk), but sensitive to neomycin (25 µg/disk), as evaluated by the disk diffusion assay (see below).
Plant material and extraction:
Plants were collected, taxonomically validated and preserved at the herbaria indicated in Table 3 . The aqueous extracts were obtained as described previously [14] . Justicia spicigera extracts were obtained as follows: powdered dry leaves (10 g) were subjected to exhaustive Soxhlet extraction with ethanol for 2 h at 180°C. The extract was filtered and concentrated under reduced pressure until dry. All the supernatants were lyophilized (Freezone 4.5, Labconco, Kansas City, MO).
Cell lines and culture conditions:
Human cervical carcinoma (HeLa), colorectal adenocarcinoma (SW-480) and breast carcinoma (MCF-7) cells were maintained in DMEM (GIBCO BRL, Grand Island, NY, USA) supplemented with 7% fetal bovine serum (GIBCO) and antibiotics (100 units/mL penicillin and 100 pg/mL streptomycin), whereas ovarian carcinoma (SKOV-3) and prostate carcinoma (DU-145) cells were maintained in 
